was Alan Wilson, who although having rather different research interests, was a most dedicated and helpful supervisor.
During my 2 years in Cambridge, I also attended the Part II lectures in Biochemistry and Physiology that were given by very distinguished scientists, including several Nobel Prize winners. There were also Tea Clubs, which were late afternoon seminars given by a staff member or a visiting academic preceded by a cup of tea and a dry biscuit! At one of these occasions when I knew no one else in the room and was trying to fade into the background, I was approached by one of the senior people in the room, who said ''My name is Peters, what is yours.'' This was Sir Rudolf Peters, discoverer of vitamin B1 and formerly Professor of Biochemistry in Oxford. His kindness impressed me at the time and I think has subsequently made me sympathetic to the sensitivity of young students.
On the boat to England, we had the good fortune to meet James R Robinson and his wife Marion, also a scientist. Jimmy was a Fellow at Emmanuel College, which was the College in which I had enrolled, and he and Marion were very good to us during our stay in Cambridge. He subsequently returned to Dunedin as Professor of Physiology.
On our return to Australia in 1957 with our new baby daughter, I went back to Glenfield, where I continued work on brain metabolism but was also obliged to undertake research into some other metabolic disorders, muscular dystrophy [5] , goiter [6] , and carbon tetrachloride poisoning [7] , all problems troubling the sheep industry in New South Wales at that time. It was then that I met Geoffrey Waites, who had been a Ph.D. student in Cambridge at the same time as I, although we had not met at that time. He had recently been appointed to the CSIRO Division of Animal Physiology, Prospect ( Fig. 1 ) to work on male reproduction. Initially, we collaborated on the use of physiological markers indicating catecholamine secretion during hypoglycemia in sheep [8] , using surgical procedures he had developed during his Ph.D.
Then in 1962 I was appointed by the then-Chief of the CSIRO Division of Animal Physiology at Prospect, Dr. I.W. McDonald, to work on the metabolic responses of sheep to underfeeding. Geoff Waites and I decided to collaborate in the development of techniques to study variations in metabolism between individual organs of the body. We chose to work initially on the testis for several reasons: It responded readily to changes in nutrition, it is easily accessible in sheep, and it has an unusual blood supply. The collaboration went well, and in a generous display of understanding, Dr. McDonald never insisted that I return to the project for which I had been appointed. Geoff and I pioneered the first method for measuring testicular blood flow and metabolism in conscious sheep [9] . We showed that the metabolism of the testis depended heavily on glucose [10] , and with H.R. (Hans) Lindner, that testosterone secretion as well as blood flow and oxygen uptake decreased during body weight loss [11] . We also demonstrated that if the testis was heated (Fig. 2) , oxygen consumption increased without a corresponding increase in blood flow [12, 13] . Nevertheless, the most exciting achievement during this time involved the development, with J.K. (Sepp) Voglmayr, of a technique for the chronic cannulation of the rete testis in sheep [14] . As a result of this, we were then able to collect for weeks and sometimes even for several months, testicular sperm and the fluid that transports them into the epididymis. Analyses of this fluid showed that it was quite different from blood plasma but had some similarities to cerebrospinal fluid [15] . Given my earlier experience with brain biochemistry, I was familiar with the concept of the blood-brain barrier, so it was an easy step to postulate a bloodtestis barrier, which we were able to show restricted the passage of some, but not all, markers from blood plasma into rete testis fluid [16] . I believe that identification of the bloodtestis barrier has probably been my major contribution to the field of andrology. We were also able to study, with T.W. Scott, the differences in composition and metabolism between testicular, epididymal, and ejaculated sperm [17] . The next step was to modify (with R.R. Tuck and J.A. Young) micropuncture techniques to enable the collection of luminal fluid directly from the seminiferous tubules of rats [18] . This fluid from the lumina of the seminiferous tubules turned out to be significantly different from the fluid leaving the testis through the rete.
In 1966, I was granted study leave by CSIRO and arranged to spend a year working with Jim L. Linzell at the Agricultural Research Council Institute of Animal Physiology, Babraham, Cambridge (Fig. 3) . He had perfected techniques for isolation and perfusion of goat mammary glands and agreed to assist me do the same with ram testes (Fig. 4) . We achieved this [19] and also developed with Derek B. Lindsay a perfused sheep liver preparation [20] . During this time, I also collaborated with Martin Johnson, a student with R.G. (Bob) Edwards, to show that the concentration of immunoglobulin in rete testis fluid was lower relative to that in blood plasma than total protein [21] . At the end of the year, I returned to Prospect, and in 1968, I organized a meeting there of people from all over Australia interested in reproductive biology. At this meeting it was decided to form the Australian Society for Reproductive Biology, which is still thriving today.
In 1969, I was offered a staff position at Babraham, so with my family (that now included two sons) I returned to England. Coincidentally, and quite independently, Geoff Waites accepted the Chair of Physiology & Biochemistry at Reading University and also left Australia at about the same time. On the S.S. Himalaya en route to the U.K., I continued work on the translation from Latin into English of Regnier de Graaf's two 17th century classics on the reproductive systems of males and females. I had started this in collaboration with Harry D. Jocelyn, then Professor of Latin at University of Sydney and a former school friend. Our annotated translations were published in 1972 as Supplement 17 of the Journal of Reproduction and Fertility [22, 23] and were reviewed by, among others, the Times Literary Supplement; it described our translation as ''businesslike and readable, sometimes racy.'' [13] . The ram had a catheter in a testicular artery for the injection of saline containing radioactive krypton. Its scrotum was enclosed in an insulating chamber, which carried the probe for recording radioactivity and allowed the testes to be heated. The plastic tent was to allow the expired radioactivity to be vented to the atmosphere. Geoff Waites is standing at the head of the ram, I am at its rear, and Denis Quinlan is sitting at the recorder. 
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Helping with this translation stimulated my interest in the history of reproductive biology, which in turn led me to prepare a translation of Enrico Sertoli's description of the cells that now bear his name [24] . No English version of the original article, which appeared in 1865, had been published before.
At Babraham, I continued work on the control of fluid secretion by the testis and the blood-testis barrier using sheep, pigs, and rats [25] [26] [27] [28] [29] as well as continuing my collaboration with Geoff on the effects of local heating of the rat testis on fluid secretion and sperm production [30] . I also collaborated with D.B. Lindsay on brain metabolism of acetate and ketone bodies by sheep brain [31] . In 1971, Professor J.R. Pappenheimer from Harvard spent a year at Babraham, and we collaborated on further studies on glucose transport into the brain of sheep and rabbits [32] . Pappenheimer was a very fine cellist and his wife was a violinist, so we were able to play some chamber music together, an interest of mine dating back to my undergraduate days and which still continues. In the Department of Biochemistry at Babraham, there was a continuing interest in inositol, and with R.M.C. Dawson and R.W. White, we were able to show that there was a high concentration of this curious sugar alcohol in rete testis fluid [33] . Subsequently, when Barry T. Hinton was able to obtain luminal fluid from different sites along the epididymis, using techniques he had learnt in the laboratory of Professor K.J. Ullrich in Frankfurt, Germany, we showed that inositol was concentrated as the sperm moved along the epididymis [34] . It turned out that the sperm does not seem to metabolize this substance to any extent [35] , and its function in the male tract is still a mystery.
In 1973, I became a member of the WHO Task Force on Methods of Regulation of Male Fertility, headed at that time by A.C. (Al) Paulsen. This involved twice-yearly trips to Geneva for discussions on a variety of applications for funding. Initially, WHO funded me to undertake further work on the existence and isolation of inhibin, the hormone from the testis that had been postulated many years before as regulating follicle-stimulating hormone secretion by the pituitary [36] . This funding enabled me to employ two excellent postdoctoral fellows, S.J. Main and R.V. Davies. Between the three of us, we produced unequivocal evidence for the existence of this hormone [37] , which many at that time doubted really existed, although we were unable to isolate and purify it, an achievement which followed soon after from several other laboratories. WHO later funded me to recruit Barry Hinton as a Ph.D. student using micropuncture techniques to collect fluid from various levels in the epididymis as well as from sections of ductus deferens removed from men at the time of vasectomy. We were able to analyze these samples for a variety of substances [34, 38, 39] . At Babraham, I also collaborated with R.B. Heap and A.P.F. Flint on steroid secretion into testicular blood, rete testis fluid, and lymph (Fig.  5) by the pig testis [40] and with J.E. Cox, from Liverpool Veterinary School, by the horse testis [41] . During this time, there were several international visitors to our laboratory, including I.B. Fritz from Canada [42, 43] , C. Pholpramool from Thailand [44] , J. Wang from China [45] , Elsbeth Noordhuizen from the Netherlands [46] , and a Ph.D. student K.A.A. Galil from Sudan [47, 48] , all of whom made significant contributions to our research program. Our research was also funded by NIH, with a grant that enabled me to employ J.C. Bustamante as a postdoctoral fellow, studying transport mechanisms and vascular permeability in the testis [49] . He was able to show that the endothelial cells of the isolated, perfused rat testis contained a specific saturable transport system for leucine and some other amino acids [50] . During this time I was very much involved in writing a book, The Mammalian Testis [51] , that was published in 1978 and was in general well received.
In [38, 52] . Unfortunately, our collaboration in Adelaide was tragically cut short by their untimely deaths.
I was able to continue research, with the enthusiastic collaboration of Simon Maddocks on immune privilege in the testis [53, 54] as well as on the concentrations of steroid hormones in the various compartments of the testis under different conditions [55] . I was also fortunate to have had during this time a series of excellent Ph.D. students, two from Mexico, two from China, and one each from Canada, Cyprus, India, Indonesia, Thailand, and Nigeria. Their projects involved testis interactions with thyroid hormones [56] , nutrition [57, 58] , semen preservation and evaluation [59, 60] , and steroid feedback on testis development [61, 62] . Their projects also covered topics more directly related to my own interests, testicular blood flow and permeability [63, 64] and paternal effects on embryo development [65] [66] [67] [68] . The work on semen benefited from the presence of WMC (Chis) Maxwell in Adelaide at that time. We also benefited from having an extended visit from Roger Mieusset, from Toulouse, who initiated a project on the effects of intermittent scrotal insulation [69, 70] .
In 1986, I spent the first of three periods, each of 2-months duration, as a Visiting Professor in the Institute of Histology and General Embryology, La Sapienza University, Rome, with Professor Mario Stefanini. During this stay, I collaborated with several of the staff there on immune privilege in the testis [71] and took part in the fourth European Workshop on Molecular and Cellular Endocrinology of the Testis, which was held in the Hotel Quisisana, on the island of Capri. These workshops had been started in 1980 in Geilo, Norway, and are held every 2 years in a different European country, usually at some very comfortable resort. During this same trip, we spent a few weeks in Finland with Professor Mikko Niemi, whom I had met in 1967, who subsequently spent some time in my laboratory in Babraham where we examined the distribution of the enzymes alkaline phosphatase and gamma-glutamyl transpeptidase in the rat testis [72] . I later collaborated with one of his students, Pasi Pollanen, studying microvascular permeability in the rat testis, research we continued later when Pasi spent some time in Adelaide [73] [74] [75] .
In 1987, I spent a period of study leave in France, at the INRA Station de Physiologie de la Reproduction with Dr. Marie-Therese Hochereau-de Reviers and her colleagues. We worked on the interaction between the endocrine and spermatogenic functions of the ram testis after damage to the seminiferous tubules by local heating, in particular how hormone secretion by the testis after heating was limited by changes in blood flow resulting from the reduced tubular function [76, 77] . On my return to Adelaide, I extended some experiments begun at Babraham, examining the survival of embryos produced by subfertile males and evidence for a paternal effect on embryo development was obtained both in rats and in sheep [65] [66] [67] [68] .
In 1991, I spent six very productive and enjoyable months in the Pediatric Endocrinology Unit at the Karolinska Hospital, with Professor Martin Ritzen. During this visit, we showed that thyroid grafts failed to survive in the testes of monkeys [78] , as occurred in sheep and which contrasted with the situation in rats [54] . During this visit, I also had the opportunity to visit Umea in Northern Sweden, where with A. Bergh and J.E. Damber we showed that vasomotion in the rat testis was temperature-dependent [79] . I took my final Study Leave from the University of Adelaide in 1995, and went back to Cambridge to spend a year as a Visiting Fellow at Clare Hall College working with Professor Azim Surani, at the Wellcome/ CRC Institute, where we tried to determine the mechanism of the paternal effect on embryo development [80] .
Already during my time at CSIRO, I had undertaken some experiments on the testes of native Australian animals [81] [82] [83] [84] , and this was continued during a trip back to Australia in 1976, in collaboration with F.N. Carrick [85] . We had a memorable expedition to the upper reaches of the Murrumbidgee River, where we had been permitted to sample the testes of 12 platypus, and subsequently went to Fowler's Gap north of Broken Hill in the far west of NSW to collect specimens from some of the local kangaroos. After coming to Adelaide, I collaborated with Russell C. Jones, from the University of Newcastle on spermatogenesis in echidnas that we collected on Kangaroo Island, as well as investigating testicular effects on the epididymis in rats [86, 87] . During my time at CSIRO, I had the rare opportunity to measure the temperature inside the abdominal testis of an adult Indian elephant at the Sydney zoo [88] . This animal had become dangerous and was to be euthanized, but observations were possible after the animal had been anesthetized but while it was still alive. I was also sent material from armadillos from Brazil [89] and shrews from India, as well as examining hedgehogs and moles at Babraham [90] . The reason for the descent of the testes into a scrotum in many, but by no means all, mammals has always fascinated me, although I must confess that I am no nearer an explanation. Since being in Adelaide, I have collaborated with W.G. (Bill) Breed on some interesting Australian rodents, one species of which has very small testes which are often found in the abdominal cavity or in the inguinal region, while closely related species have large scrotal testes [91] .
At the end of 1996, I retired officially from the University of Adelaide and was granted Emeritus status. Then I was offered a Nobel Fellowship to work with Martin Ritzen for a year in the Pediatric Endocrinology Unit at the Karolinska Hospital, Stockholm. Having spent 6 months there in 1991, I knew the people involved, and I spent a very productive 1997 with them. During this time, we were also able to collaborate with Leif Ploen, from the Swedish University of Agricultural Science, 
Uppsala, on the long-term effects of a single exposure of the testes to heat [92, 93] .
On my return to Adelaide, I found that the Department of Animal Sciences was to move to the Roseworthy Campus, about 60 km north of where we lived in Adelaide, and I was not prepared to drive that far every day. Through Bill Breed, it was arranged that I could have a room in what was then the Department of Anatomical Sciences (now the Discipline of Anatomy and Pathology) in the Medical School, which was within walking distance of our apartment, and I have remained there since, apart from a third visit to Stockholm, this time on a STINT Fellowship for 2000. On this last occasion, the main project involved, Kirsi Jahnukaininen from Finland and Olle Soder, Mi Hou, and Cecilia Petersen from the Pediatric Endocrinology Unit, and I transplanted a mixture of leukemic cells and germ cells into the rete testis of normal adult rats. With as few as 20 leukemic cells with several million germ cells, the animals developed a relapse of the cancer [94] , and this work sounds a warning about the safety of proposals to preserve germ cell from leukemic patients before treatment to enable subsequent restoration of fertility, which is often affected by the treatment for the disease.
In 2002 and again in 2003, I spent further 2-month periods in Rome, working with Fioretta Palombi, where we isolated and cultured endothelial cells from the rat testis. These cells, while having no capacity themselves to secrete testosterone, were nevertheless able to stimulate the production of testosterone by Leydig cells [95] .
I have received a number of awards and honors over the years, namely: Since retirement, I have continued to maintain my interest in reproductive biology, in particular paternal effects on embryo development [96] [97] [98] and have also collaborated with Ravinder and Richard Ivell on the distribution of INSL3 in the rat testis [99] . I am currently cosupervisor of three Ph.D. students, one in Anatomical Sciences looking at the effects of heat on epididymal spermatozoa [100] and two in the Department of Obstetrics and Gynecology working on the effects of obesity on reproduction in males [101, 102] . I continue to referee papers for a range of journals and try to attend relevant scientific meetings whenever possible.
I have been very fortunate in my career to have had such competent and enthusiastic coauthors, but I would like to pay tribute to the many technical assistants who have helped me over the years: Bob Leyland at Glenfield, Reg Kimberley in Cambridge, Neil Hinks, Bruce Brown, and Denis Quinlan (Figs. 2 and 6 ) at Prospect, Stuart Laurie and Paul Burrows at Babraham, and Jim Zupp, Shawn Sowerbutts, and Chris Leigh in Adelaide. Bruce continued as an independent researcher at CSIRO after I left for U.K. and has recently published a history of the laboratory at Prospect where we both worked [103] . I also must record my debt to my wife Marcia and our three children, Joanna, Angus, and Nicholas, who have been consistently tolerant of the time I spent in the laboratory and without whom I could not have achieved so much.
